japonicum.
Since the publication of Bohlool and Schmidt (3), many papers have been published dealing with the role of lectins in the recognition process between legume and Rhizobium (1, 2, 4-9, 15, 16, 19, 25) . Most reports confirmed Bohlool and Schmidt's finding that lectins from a legume host bind specifically to the symbiont Rhizobium (1, 2, 5, 7-9, 15, 19, 25) . Other papers, however, reported that the bindings are nonspecific (4, 6, 15, 16) .
Rhizobium leguminosarum is capable of forming effective root nodules on at least three leguminous hosts: lentil, pea, and broad bean (24) . If lectins do play a role in the recognition process by binding to characteristic carbohydrate structures of the rhizobial cell surface (2, 5, 7-9, 15, 25) , lectins from lentil, pea, and broad bean should bind specifically to K leguminosarum. Although lectins from these three legumes have different physical properties, they do have a common sugar binding property. They all bind glucose, mannose, and fructose (Table I) . Although Con A,2 a lectin from jackbean, has physical properties different than that of lectins of lentil, pea, and broad bean, it also binds glucose, 'This research was supported by National Science Foundation Grants mannose, and fructose (Table I) . Jackbean, however, is not nodulated by R leguminosarum (24) . Lectins from these four legumes, therefore, are excellent materials to study the roles of sugar specificity and physical properties of lectins in the binding with cell surface carbohydrate structures of the symbiont Rhizobium. Here I report on the binding between lectins from these four legumes and various species of Rhizobium. (Fig. 1) IN NITROGEN FIXATION is 49,000 daltons (Table I) Effect of Sugars on the Binng of FITC-Lectins to Rhizobia. About 85-90%o of the binding of FITC-lentil lectin and FITC-Con A to R leguminosarum 128C53 could be inhibited by glucose (Fig.  2) . Other sugars such as fructose and mannose were just as effective in inhibiting the binding as glucose was (data not shown). Sugars such as galactose, which do not interact with lentil lectin or Con A, had no effect on the bindings (Fig. 2) . The binding of FITC-lentil lectin to R japonicum 61A133 also was inhibited by glucose but not by galactose (Fig. 3) .
MATERIALS AND METHODS

Lentils
DISCUSSION
Although the sugar binding properties oflentil lectin, pea lectin, broad bean lectin, and Con A are similar (Table I) , the binding of these lectins to various Rhizobium strains was different (Table II) . Lentil specificity of the lectin but also by its physical characteristics.
The five R. leguminosarum strains tested are all capable of nodulating lentil, pea, and broad bean. However, only three strains bound to lentil lectin, and two to pea and broad bean lectins (Table II) (6) can explain why Con A binds to so many different nonsymbiont Rhizobium strains. We found, however, that the binding of lentil lectin to R japonicum 61A133 is inhibited by glucose but not by galactose (Fig. 3) , which indicates lentil lectin binding to fructose, glucose, mannose, or other similar sugars of the R japonicum 61A133 cell surface. Dudman (12) has detected the presence of glucan in extracellular polysaccharides of some R japonicum strains. The work of Bhuvaneswari et aL (2) has shown that soybean lectin binds to galactose or N-acetyl-D-galactosamine of the R japonicum cell surface. So, the binding site of lentil lectin to R japonicum is different from the binding site of soybean lectin to R.japonicum. In order for lectins to play a role in the recognition process, the host lectin has to bind to a specific carbohydrate structure on the cell surface of the symbiont Rhizobium (1, 5, 7-9, 15, 25 
